Pharmacokinetics and antidepressant activity of fluoxetine in transgenic mice with elevated serum alpha-1-acid glycoprotein levels.
Fluoxetine, a novel selective serotonin reuptake inhibitor utilized in the treatment of depression, is avidly bound to serum albumin and alpha-1-acid glycoprotein (AAG). AAG is an acute phase protein, and its serum levels are elevated in a variety of pathophysiological conditions including inflammation, depression, cancer, and acquired autoimmune deficiency syndrome. Further, the pharmacokinetic disposition and pharmacological activity of several highly bound drugs have been reported to be significantly altered as a result of elevated serum AAG. We investigated the effects of elevated serum AAG levels on the pharmacokinetic disposition, antidepressant activity, and steady state profile of fluoxetine and its demethylated metabolite, norfluoxetine. This was approached utilizing a novel strain of transgenic mice that expressed genetically elevated serum AAG levels severalfold over those of control mice. Serum and brain drug concentrations were determined by HPLC after fluoxetine administration. In transgenic mice, the volume of distribution and the terminal elimination half-life of fluoxetine were significantly reduced. Further, significant reductions in brain-to-serum fluoxetine concentration ratios and antidepressant activity were observed in transgenic mice, despite having higher serum drug levels than control mice. This trend in the serum continued at steady state, and brain fluoxetine levels were significantly lower in transgenic mice. The results of this study provide valuable insights regarding the consequences of elevated serum AAG levels, often seen in several disease states, on the pharmacokinetic disposition of fluoxetine.